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In this study, an analytical prediction theory of the spectra of the broadband noise generated 
from an arc blade is proposed. The discrete circulations of the wake vortices divided into n pieces 
were given by the peripheral velocity and a diameter of the vortex core in the solid vortex. The 
spectra of the broadband noise were represented as a series of the local lift fluctuation produced by 
the circulations to the solid surface. The wake characteristics and the spectra of the aerodynamic 
noise were measured by the wind tunnel experiment. The influence of the angle of attack on the 
characteristics of the noise spectra were quantitatively analyzed from zero degree to forty degree. 
The difference between the predicted sound pressure level by the wake characteristics and the 
measured one was less than 2.3 dB. From results of the analysis of the predicted spectra of the 
broadband noise, it was quantitatively estimated that the ratio of the broadband noise in the over all 
































              
平成 17 年 6 月 24 日受理 
* 機械システム工学科（Mechanical Systems Engineering） 
** 生産科学研究科博士前期課程（Graduated Student, Graduated School of Science and Technology） 































































Fig.2 Open channel wind tunnel 
 
Fig.3 Measurement portion of the wind tunnel (Enlargement of 
A in Figure 1) 
Fig.1 Arc blade 
Table 1 Main dimensions 
























































22ωρrprp c +=  ( 0≦ r≦d/2, solid vortex ) 
 
Fig.4 Measurement of the aerodynamic noise 
 
Fig.5 Spectra of aerodynamic noise generated from NA1932 
Fig.6 Peripheral velocity and pressure of Rankin vortex 



















































































Γ  (7) 






Fig.7 Geometrical schematic diagram of the vortex flow in the 
separated shear layer on the suction surface side 
 
(a) Wake vortex on the suction surface side 
 
(b) Wake vortex in the Karman vortex street 
 
Fig.8 Schematic view of the solid vortex and the mobile velocity 
of the vortex 














































































































































































Fig.9 Relation between the wake vortices of Karman vortex 
street and the characteristics of the pressure 





















































































Fig.10 Contour line of the velocity fluctuation in the wake 
Fig.11 Relation between the angle of attack and the wake 
characteristics 
Table 2 Summary of the wake characteristics 
 
 
Fig.12 Relation between mainstream velocity and Strouhal 
number  





























































(a) 10 = deg. 
(b) 40 = deg. 
 
Fig.13 Comparison of the measured broadband noise of NA1932 
with the estimated spectra 
 
Fig.14 Comparison of the measured total frequency band sound 
pressure with the estimated one 
 
Table 3 Summary of the aerodynamic noise property generated 
from NA1932 
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